Many Euphorbiaceae species are recognized as traditional medicinal plants and the oils and latex of many species have also economic importance. Among these, Euphorbia heterophylla L. is popularly known in Brazil as "leiteira", "flor-de-poetas" and wild poinsettia, and has been used traditionally in Africa and India to treat many kinds of health disorders. However, the chemical composition of this species has not been extensively studied so far. In the present investigation, the flavonoids quercitrin (quercetin 3-O-α-Lrhamnopyranoside), hyperin (quercetin 3-O-β-D-galactopyranoside), isoquercitrin (quercetin 3-O-β-Dglucopyranoside) and isoquercitrin 6"-malonate (quercetin 3-O-β-D-(6"-malonate)-glucopyranoside) were isolated from an ethyl acetate partition of aqueous ketone extract from E. heterophylla leaves. The dehydroellagitannins geraniin and phyllantusiin D as well as 1,2,3,4,6-penta-O-galloyl-β-D-glucopyranoside, trans-caffeic acid and the coumarin aesculetin (6,7-dihydroxycoumarin) were also isolated. All the compounds were characterized by spectroscopic methods such as 1 H and 13 C-NMR, COSY, HETCOR, APT and by comparison with literature data. The presence of these substances of relevant bioactivity is reported for the first time in E. heterophylla through our study, supporting in this way the medicinal use of this species.
Introduction
Euphorbiaceae is among the largest families of Angiosperms (flowering plants), comprising 228 genera and (Euphorbiaceae) leaves João Tostes, Antônio Jorge Silva e Ricardo Kuster borate has been removed. The residue was solubilized in water, frozen with liquid nitrogen and lyophilized yielding a white solid. Sugar standards were treated the same way.
Sugars derivatization
Dried acetonitrile (0.1 mL) and 70 µL of N,O-bis(trimethylsilyl)trifluoroacetamide with 1%
trimethylchlorosilane (BSTFA/TMCS) were added to the final residues from sugars reduction. The sealed tubes were heated to 100 ºC for 2 hours. The products were analyzed by Gas Chromatography (GC) and the identity of the epimeric forms of the free sugars were confirmed against standards in individual injections as well co-injections.
Gas Chromatography (GC)
GC analyses were performed in a Varian Star 3400 CX system with Flame Ionization Detector (FID) using a DB-1 30.0 m × 0.25 mm × 0.25 µm. Injector, detector and column were set at 250ºC, 250ºC and 170ºC, respectively, and the product from sugar derivatization was injected directly (3 μL) at split 1:50.
Results and Discussion
At first, the ethyl acetate extract was analyzed by TLC suggesting the presence of phenolic substances (dark blue spots after sprayed with FeCl3), cinnamic acid derivatives (blue fluorescence under 365 nm after NP/PEG reagent), flavonoids derivatives from luteolin, quercetin or myricetin (orange fluorescence under 365 nm after NP/PEG reagent) and ellagitannins (brown spots after reaction with acetic acid/sodium nitrite).
A portion of this extract was fractionated by MPLC according literature [16] . The fractions were analyzed by TLC and grouped according similar profile (UN07-10: 1.05 g, UN11-12: 10.0 mg and UN20-50: 420.0 mg).
Isolation and characterization of Flavonoids
All the substances isolated in this study are structurally represented (FIGURE 1).
UN11-12 from the MPLC contained a pure compound according to the TLC and HPLC analysis, which chemical structure was confirmed by 1 H and 13 C-NMR results plus comparison with literature data [17] , and was proved to be the substance quercitrin (quercetin 3-O-α-L-rhamnopyranoside) (1).
TLC analysis of UN07-10 suggested a mixture of flavonoids (orange fluorescence in a 365 nm UV lamp after NP/PEG reagent suggesting luteolin, quercetin or myricetin derivatives) and cinnamic derivatives (blue fluorescence spots in 365 nm UV lamp after NP/PEG reagent). By HPLC analysis, it was possible to verify that the UV spectra of some components were very similar to rutin standard. Therefore, a portion of this fraction (570.0 mg) was submitted to semi-preparative HPLC yielding five fractions, FR1 to FR5, that were 
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Except for the FR1, the fractions presented separated compounds with high purity grade by TLC and HPLC and were submitted to 1 H and 13 C-NMR analysis. The proposed structures were confirmed by comparison with literature: hyperin (quercetin 3-O-β-D-galactopyranoside) (FR2, compound 2) [17] , isoquercitrin (quercetin 3-O-β-D-glucopyranoside) (FR3, compound 3) [17] , isoquercitrin 6"-malonate (quercetin 3-O-β-D-(6"-malonate)-glucopyranoside) (FR4, compound 4) [18, 19] and compound 1 (FR5) [16] .
The flavonoid glycosides 1-4 were submitted to hydrolysis and the products of the reactions were analyzed by TLC. The resulting compounds were co-chromatographed with quercetin presenting same Rf and color The identity of the epimeric forms of the free sugars Glc and Gal, after reduction and silylation were confirmed by GC against standards in individual injections as well co-injections (tR Glc 17.93 min and tR Gal
min).
Flavonoids are known to be very bioactive substances making them good candidates for therapeutic agents [20] . These substances have recently been targeted by in vitro studies aimed at combating the fungus [21] . Kaempferol, quercetin and some of its glycosylated derivatives have shown considerable effects against this species of fungus [21] and can then explain the use of E. heterophylla as antifungal agent.
Isolation and characterization of trans-caffeic acid and aesculetin
FR1, that presented two spots of blue fluorescence in UV 365 nm light after NP/PEG reagent, was subjected to a new chromatographic separation by semi-preparative HPLC and two fractions were collected, evaporated, and analyzed by 1 H-NMR spectroscopy. NMR spectra were compared with literature data [22, 23] allowing the identification of trans-caffeic acid (compound 5, 1.4 mg) and the coumarin aesculetin (6,7-dihydroxycoumarin) (compound 6, 4.0 mg). Possessing strong antioxidant activity, literature sources show that the compound 5 increase collagen production and prevention of premature aging [24] . This phenolic compound also demonstrated antimicrobial activity and may be a promise in the treatment of skin diseases [24] . Many pharmacological activities such as anti-inflammatory, anticoagulant, antioxidant, liverprotective, antidiabetic, antibacterial and antitumor is attributed to the coumarin 6 [25] .
Isolation and characterization of hydrolysable tannins
TLC of UN20-50 (system A, acetic acid/NaNO2 reagent, brown colors) indicated the presence of ellagitannins. This fraction was subjected to semi-preparative HPLC, yielding three other fractions, which were collected and dried in rotavapor. Each fraction presented high purity by TLC and HPLC analyses and were submitted to 1 H and 13 C-NMR analyses. The data were compared with literature [13, 26, 27] The dehydroellagitannin 7 was previously isolated from Phyllantus amarus and demonstrated protection of mouse liver slices against ethanol-induced cytotoxicity [28] . A review on this substance demonstrated that it is a suitable candidate for further study into its potential pharmaceutical, nutritional, cosmetic and industrial application [29] . This tannin exists in two isomeric forms, as shown above (FIGURE 1). Compound 8 is an uncommon hydrolysable tannin previously isolated from Phyllantus amarus [30] and has been considered an artefact by some researchers, generated during acetone extraction [27] . Literature data suggested that this tannin has strong antioxidant activity [31] . In addition, several in vitro studies and some in vivo studies showed that compound 9 exhibits multiple biological activities making it of great potential in the therapy and prevention of several serious diseases such as cancer and diabetes [32] [33] [34] .
Spectroscopic data obtained for the isolated compounds by 1 H and 13 C-NMR are shown below. 
